**Abstract**

Stress response is behavioral and physiological responses, in which individual variation of the phenotypes is closely linked with the genetic variation. Wild-derived mouse strain MSM/Ms (MSM) shows higher behavioral responses to stress than laboratory mice in open-field test. Our previous study revealed that the behavioral responses to stress in MSM mice are mapped on Chr17 under the genetic background of laboratory C57BL/6 (B6) mice. In this study, we conducted fine genetic mapping using a series of congenic strains and successfully mapped a locus into about 2.3 Mb region of Chr17, in which only one protein-coding gene PACAP is located. Although there was no non-synonymous polymorphism of the PACAP gene between MSM and B6 strains, the PACAP mRNA and protein levels were significantly increased in hypothalamus of the PACAP congenic mice. This higher PACAP expression was considered as one of the reasons of the altered behavioral responses to stress because PACAP is a neuropeptide that regulates stress responses. The PACAP congenic mice showed increased serum corticosterone levels similar with B6 mice immediately after acute restraint stress, but the increased serum corticosterone levels were significantly prolonged after 1--2 hour of the stress than B6 mice. From these results, we will provide some insights into the functional mechanisms of the PACAP that alters behavioral responses to stress through stress response pathway.
